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SUMMARY OF PROJECT 



Introduction 

The cluster concept programs were developed as alternate forms 
of vocational education in response to constructive suggestions gleaned 
from research of other disciplines. The programs were aimed at the 
preparation of eleventh and twelfth grade youth for entry level 
capability into a variety of related rather than specific occupations. 
They were based on the premise that educational experiences encompassing 
a range of related occupations appear defensible for most secondary 
students who have no realistic basis for decision making when selecting 
to study a specific trade. The programs were designed to enhance the 
individual's employability by providing a wide range of transferable 
entrance skills. Common job elements incorporated in the programs 
promoted articulation vertically and horizontally across several 
occupations. 

The power of the programs was derived from the identification 
of job tasks which were further analyzed into human requirements. 

It was within the underlying aspects of human requirements where 
commonalities were identified. For a full explanation of this 
procedure, and more concise information, reference should be made 
to the previous documents which emerged as products of four years 
of research. 

The first year (or phase) of the research established the 

acceptability and feasibility of the programs and generated curricula 

for the occupational clusters of: (1) Construction, (2) Metal 

ix 
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Forming and Fabric it ion, and (3) Electro-Mechanical Installation and 
Repair. The completion of phase II resulted in the production of 
curriculum guides, course outlines, instructional materials, and 
the selection and training of teachers to implement the programr. 

Phase III was an evaluation of the first year of field experimentation 
and implementation. Eleven high schools in four Maryland counties 
participated by incorporating pilot programs. The primary purpose 
was to determine in a field setting the adequacy and effectiveness 
of the curriculum guides, course outlines, course contents, and the 
preparation of the newly trained teachers. Newly developed achievement 
tests, rating scales, inventories, check lists and standardized tests 
were used to obtain descriptive, comparative and quantitative data. 
Continuous feedback information and inferences from the data gathered 
enabled the identification of areas for inprovement , making additions 
and changes and determining remedial measures for the program. 

Phase IV, reported herein, is an evaluation of the second year 
of experimentation with the pilot programs. Since it marked the 
completion of the two-year program and graduation for the subjects, 
placement activities were carried out and the first post high school 
jobs of students were analyzed. 

Research procedures of phase IV were replications of those in 
phase III. It incorporated the pretest/posttest with control and 
experimental group design. Hie problems investigated were those which 
provided an indirect estimate of the effectiveness of the pilot programs. 

Problems. The four principal areas of investigation included 

p* " 

the determination of: 
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1. The impact of the cluster program on selected cognitive, 
affective and psychonK'tor (task performances) behaviors 
of the subjects of the experiment. 

2. The sufficiency and the appropriateness of the content 
and methods of the cluster program and instructional 
materials. 

3. The educational process, its adequacy and appropriateness 

with a consideration of: administrative support, teacher 

effectiveness, and environmental conditions. 

4. The employability of the graduates of the cluster program 
in the occupations for whi~h they sought to gain entry 
level skills. 

Treatment of the data. Each pilot program was evaluated separately. 
Comparability or homogeneity of the students forming experimental and 
control groups was established on the basis of intelligenc test scores 
(lingual or verbal) and in one school, on the basis of a Mechanical 
Reasoning Test. 

To determine if there were significant differences between 
initial scores and final scores, and if there were any differences 
between the groups, the analysis of variance statistic and in some 
cases non-parametric statistics were used. The .01 level of significance 
was considered minimal in all data analyzed. 

Findings. Statistical analysis of the data derived by investi- 
gating the first area specified above indicated the following: 



(a) Subjects of the construction cluster had intelligence 
quotients which ranged from 87 to 99. On the basis of 
the achievement test data, one program out of four 
attained the objectives to a significant degree. The 
three other field operations only achieved moderate 
success. 

(b) The results from statistical treatment of the data 
indicated that all four programs of the metal forming 
and fabrication cluster were achieving the prescribed 
objectives as measured with the use of achievement tests. 

(c) Data derived from sdiools conducting the electro- 
mechanical installation and repair cluster supported the 
findings that only modest changes of behaviors in the 
students were observed and that these were statistically 
insignificant. 

In sunmary, it mbs observed that some programs were highly 
successful whereas others fell short of achieving the established 
cognitive objectives. 

Affective behaviors. The affective behaviors studied were 
limited to occupational preferences and interests measured with the 
Minnesota Interest Inventory and a supplementary questionnaire 
constructed by the research team. 

The supplementary instrument was designed to obtain an estimate 
of the student's knowledge and attitude relevant to selected job factors 
such as hman relations, job status, security, advancement, intrinsic 
and extrinsic feelings about jobs. 



Findings. A significant number of students showed an awareness 
of the meaning of the first job and the concept of career development 
as a life-long process. More diversity or flexibility of expressed 
job choice was observed to take place within the cluster group rather 
then the control group. A greater degree of fluctuation in the 
direction of or away from occupations the students actively studied 
was observed, whereas less fluctuation of attraction for unfamiliar 
occupations was exhibited. 

Task performances (psychomotor behaviors' Field observations 
were conducted during which evaluations and records of specific overt 
behaviors of the students and teachers were made. The specific behaviors 
were referred to as job tasks, all of which have been written in 
behavioral terms and then identified by observation. 

Findings . During the two-year pilot programs no field operation 
completed all the tasks structured into the programs. Programs 
implementing the metal forming cluster completed from 67 to 98 percent 
of the tasks. The construction cluster programs completed from 52 to 
79 percent of the prescribed tasks. The electro-mechanical cluster 
groups completed from 29 to 60 percent of the tasks. 

The optimum potential of the programs was not achieved. There 
was sufficient evidence to indicate that while the teachers under- 
stood the requirements of the new programs, they lacked the ability 
to fully integrate job task commonalities. Only continued and 
repeated experience would resolve this inadequacy. 

The problems and difficulties encountered in the process of 
implementing the tasks formed a basis to improve the programs. 

Supplement ary pedagogical activities were further suggested to extend 
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the course activities and instructional plans. Two kinds of activities 
were listed. One was intended mainly for individual competency building 

i 

exercises within one occupation while the other was intended for group 

! 

i 

| participation and experiences with coordinated tasks from several 

! 

occupations. 

The educational process. The thi:rd area of investigation was 
concerned with the evaluation of selected supportive dimensions including 
the administration, teacher, physical facilities, and community acceptance. 
The following devices were used to obtain descriptive data: (1) interviews, 
(2) records and activities of teachers, (3) inventory forms for tools, 
equipment, and materials, (4) drawings and sketches of physical facilities, 
(5) visual media, drawings, plans, photographs , and written descriptions of 

[ 

i 

f 

| practical work performed while implementing the courses of study, and 

i 

[ 

i (6) progress charts and evaluation tables. 

Findings. The use of school shops whilch were primarily designed 
for the study of a single occupation presented restrictions on the 
activities of the cluster programs. Some schools remodeled their 
facilities, thus providing the additional space and power requirements. 
There was a sever, 1 ag time between requisition and acquisition of 
tools, equipment, and materials. These problems caused the teachers 
to artificially emphasize certain units of study while they awaited 
the fulfillment of requisitions. The sequence and balance of the 
structured programs was disturbed. Where administrative support was 
strong, these problems were gradually resolved, whereas in a few schools 
these problems continued for the two-year period. 

Placement of efforts . The final dimension of the project 
was concerned with assisting the subjects of the cluster programs 

xiv 




in making the transition from school to the world of work. Extra 
efforts such as developing school and community awareness, the 
systematic preparation and presentation of student cluster experiences, 
interests and abilities, and the systematic analysis of employer 
activities, provided an optimum service to the students. Four weeks 
after graduation 86 percent of the subjects were gainfully employed 
and up to 60 percent of the subjects were working in cluster-related 
jobs. No longitudinal study was made since this research terminated 
on the date of this document. Feedback data would be highly beneficial 
for the further improvement of these programs. A proposal for further 
study has been submitted. 

Conclu s ions 

The action research completed with the pilot programs made it 
evident that the cluster concept programs have the potential of 
becoming vigorous, alternate forms of vocational education. It was 
found that in some schools the programs did significantly change the 
student behaviors in the direction of the stated objectives of the 
programs. Changes in cognitive abilities, broadened knowledge and 
job interests, flexibility of occupational choice and growth in the 
performance of skill tasks were observed. The full power of the 
programs was not achieved in the pilot programs. There was considerable 
evidence to believe that continued work and experience would bring out 
the optimum power of cluster programs. 
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PART I 



INTRODUCTION 



TTiis report includes an evaluation of the second and final year 
of field research with the Cluster Concept Programs of vocational 
education. This report is limited in that it does not present detailed 
information relevant to the previous three years of research and develop- 
ment which formed the foundations and which were presented in other 
documents. Researchers, practitioners, and others who seek a thorough 
understanding of this fourth report and the cluster concept programs 
are urged to make reference to previous documents which emerged as 
products and have become public domain. The source from which materials 
may be obtained is i 



ERIC Document Reproduction Service 
The National Cash Register Company 
4936 Fairmont Avenue 
Bethesda, Maryland 20014 



Reference to the designated ERIC numbers given below will 
expedite the procurement of the documents. 



Course Outlines 

T355 



Instructional Plans 
1967 



Final Report 
Construction 
Electro-Mech. 
Metals 



ED010301 
ED010302 
EDO 10 30 3 
ED010304 



Final Report 
Construction 
Metals 



Electro-Mech. 



ED016841 

ED016842 

ED016843 

Edol6844 



1968 Final Report Ed 022965 



Summary of Previous Research 

A brief summary of the rationale, objectives, activities, 
methodology, and accomplishments is presented to provide the reader 
with a proper orientation to the nature, scope, and background of the 
cluster approach to vocational education. It is hoped that this will 
help the reader in achieving closure at the completion of reading these 
materials. Also provided are certain critical aspects of the program 
which form the evaluative criteria such as task analyses and human 
requirements. 

Phase I, or the first year efforts, began in September of 1965. 
During that time the cluster concept was investigated as a form of 
vocational education at the eleventh and twelfth grade of secondary 
education. The cluster concept, as envisioned, was aimed at the 
preparation of individuals for entry level capability in a variety 
of related rather than specific isolated occupations. It was based 
on the premise that educational experiences with a range of related 
occupations appear defensible for most students who have no realistic 
basis for decision making along the lines of selecting a specific 
trade. The cluster concept program was designed to enhance the 
individual’s potential employability by virtue of offering a wider 
range of entrance skills and a level of articulation across several 
occupational areas. This type of fundamental training, it is believed, 
will enable the individual to move back and forth over several occu- 
pational categories as well as vertically within the occupation. 

Rationale and Justification for the Cluster Concept 
The rationale of the cluster concept program was built on 
findings and recommendations from research in the fields of guidance. 
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vocational placement, education, military training, and psychology. 

A sample of these is presented in the following discussion. 

The cluster concept program was designed to provide secondary 
vocational students with a greater degree of flexibility for vocational 
decision making rather than demanding, at an early age, a commitment to 
"one-goal directed" traditional programs. The student will have experience 
in a family of related occupations ; the decision to select one single 
trade is not demanded. With a similar point of view, Baer and Roeber, 
in writing on the dynamics of vocational choice, concluded: 

Since most young people have a broad range of interests and 
capabilities, appropriate initial choices are facilitated by 
a knowledge of families of occupations. It is becoming more 
generally recognized that early training, even at the college 
level, should be broad enough to give the student the background 
for a group of related occupations . Thus he is not driven into 
a specific occupational choice before his interests have matured 
sufficiently for him to choose a field of work. When he is ready 
to enter the job market, his chances of successful placement are 
increased if he is prepared to begin at any one of several jobs 
in a given field of work. If this field happens to be commercial 
art, for example, he could become a poster artist, sign writer, 
catalog illustrator or layout man. Once hired, he has a better 
chance of promotion if he has been trained for a group of related 
occupations. Should he lose his job as a result of adverse 
business conditions or obsolescence of the occupation, he 
can switch to another job in the same occupational family. * 

The final report of the panel of consultants on vocational 
education appointed by the Secretary of Health, Education, and 
Welfare contained the following recommendation: 

Basic vocational education programs should be designed to 
provide education in skills and concepts common to clusters 
of closely related occupations. The curriculum should be 



*Max Baer and Edward C. Roeber, Occupational Information 
(Chicago: Science Research Associates, 1964), p. 167. 
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derived from analyses of the common features of the occupations 
included. These students should receive specialized or more 
advanced vocational training later in post high school programs, 
apprenticeships, or on-the-job experiences. 2 

Support for the soundness of the postponement of the decision to 
follow one trade due to distinct periods of vacillation in choice is 
provided by Eli Ginzberg who indicated: 

. . • The period during which the individual makes what can be 
described as a fantasy choice; the period during which he 
is making a tentative choice; and the period when he makes 
a realistic choice. The first coincides in general with 
the latency period, between six and eleven, although residual 
elements of fantasy choices frequently carry over into the 
preadolescent years. The second coincides by and large with 
^arly and late adolescence; with a few exceptions, realistic 
choice is made in early adulthood. To some degree the way in 
which a young person deals with his occupational choice is 
indicative of his general maturity, and conversely, in 
assessing the latter, consideration must be given to the 
way in which he is handling his occupational choice problem. ^ 

In a state-wide inquiry held in Wisconsin and sponsored by the 
U.S. Office of Education, J. K. Little obtained information relative 
to 4,186 non-college youth. Only 8.7 percent indicated plans for 
obtaining specific vocational education, but the action of the same 
body of students indicated that 15.9 percent went into vocational 
programs. While the forces prompting youth to acquire education 
beyond the high school are clearly visible, formal education ended 
at the end of high school for 60 percent of the group. For 73 
percent, education stopped short of completing a baccalaureate 
degree.^ 



2 U.S. Department of Health, Education and Welfare, Office of 
Education, Educatio n for a Changing World of Work (Washington: 
Government Printing Office, 1964), p. 227. 

^Eli Ginzberg, Occupational Choice (New York: Columbia 

University Press, 1951), p. 60. 

^Kenneth J. Little, ’’The Occupations of Non-College Youth,” 
American Educational R ese arch Journal , Vol. 4, No. 2, March (1967), 
p. 153. 
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An important item of unfinished educational business then 
is conceiving and developing realistic and practical programs 
of 'middle education* (occupations that include clerical workers, 
salesworkers, craftsmen, foremen and sub-professional 
technicians) — the level between mid-high school and mid- 
college — during which three fourths of American youth end 
their formal schooling. These are the youth who as adult 
workers occupy the great range of middle level occupations 
and who as citizens are the bedrock of a democratic society. 

The 15.9 percent that enrolled into vocational programs 
represents a potential supply of sub-professional workers considerably 
lower than the demand. It would be reasonable to assume that if 
exploratory vocational experiences, such as the cluster concept, were 
provided high school youth, a greater number would elect to work in 
sub-professional occupations. Evidence to test this hypothesis could 
be obtained with follow-up research on career development studies on 
the subjects used in this research. 

A nation-wide study of vocational course graduates based upon 
a representative sample of high schools was conducted under the sponsor- 
ship of the Ford Foundation and directed by Max Eninger.^ It describes 
the salient post-high school level trade and industry vocational courses. 
Data collected indicated that 43 percent of the students selected to 
study vocational courses on the basis of what the students perceived as 
a job opportunity. This was based on incomplete information which had 
been directed to him concerning opportunities. This information did not 
necessarily correspond to actual j ob opportunity after graduation. The 
second most frequently acknowledged influence was the parents; friends 
of the same age were third. The relatively small influence of school 



5 Ibid. 

^Max U. Eninger, The Process and Product of Tfll High School Level 
Vocational Education in~ lFe~Dnitea States (HttsburgF, Pennsylvania, 
American Tnstitute for Research, 1965), pp. 5-16. 




5 



personnel is striking. Only 15.1 percent reported a school teacher 
and 12.3 percent reported that the counselors or guidance personnel 
had any influence on decisions to study vocational courses. 

The percentage of vocational graduates who entered the trade 
for which they prepared was 29.8 percent, a percentage which decreases 
during years of low employment in the United States. 

With due consideration of findings from other related studies 
and a special survey study conducted for this research, definite needs 
were established which served as guidelines for developing the cluster 
concept programs. A sample of these is synthesized below, but is 
presented in complete detail in other earlier documents mentioned 
previously. 

1. There is a need to provide students with occupational 
skills~that will enable a greater degree or mobility 
on a geographical basis . 

The Bureau of Census reported: 

Of the 185.3 million persons one year old and over living 
in the United States in March, 1964, 36.3 million, or 19.6 
percent had been living at a different address in the United 
States in March, 1963 . . . The peak mobility rate occurred 
among persons in their early twenties — the age at which 
most young people leave their parental home to find 
employment . . J 

An implication for vocational education with reference to 
geographical mobility of the population was proposed by Kimball 
Wiles: 



7 

U.S. Department of Commerce, Bureau of the Census, "Mobility 
of the Population of the United States, March 1964 to March 1964," 
Current Population Reports : Population Characterisitcs , September 7, 

1965, Census Publication Series P-20, No. 141 (Washington, D.C.: 
Government Printing Office, 1965), p. 1. 
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Vocational education can no longer be planned solely in 
terms of the community in which a high school exists. Over 
half of the average school* s graduates will migrate to another 
community, and will go to another state. Seemingly, the 
wisest step for curriculum planners tn take, then, is to 
study industrial and commerical operations and plan in terms 
of clusters of competencies. When a student has developed a 
particular set of abilities he may enter a variety of related 
occupations . 8 

The importance of mobility, on a geographical basis, was 
further emphasized by Grant Venn: 

Work mobility is important to occupational well being and 
competence in an economy increasingly subject to technological 
dislocation. A company moves to a new state; the award of a 
government contract causes thousands of jobs to be shifted 
from one state to another; a new invention wipes out an 
industry by making it obsolete; whole occupations and job 
titles are created and abolished — these and other phenomena 
mark the extent to which occupational education must prepare 
people to face change. The labor force needs to maintain a 
higfr degree of mobility, ability to move from one place to 
another, and from one job to another. Current rates of occu- 
pational and geographical mobility are high, but they are 
relatively low for the future needs of ’technology and are 
misleading as an indication of purpose and direction. 9 

2. There is a need to provide students with transferable 
skills to enhance mobilit y for variied4ob~ within an~ 
industry or occupation ! 

The Bureau of Labor Statistics has found that "during 1961, 
some 8 million workers — 10 percent of the number who worked — shifted 
from one employer to another . . The rate of job changing in 

1961 was highest among men and women between the ages of 18 and 24 



O 

Kimball Wiles, The Changing Curriculum of the American High 
School (Englewood Cliffs, New Jersey: Prentice Hall, Inc., 1963), 

p. 126. 

^Grant Venn, Man , Education, and Work (Washington, D.C.: 

American Council on Education, 1965*), p. 130. 

Gertrude Bancroft and Stuart Garfinkle, "Job Mobility in 1961," 
Special Labor Force Report, No. 35 (Washington, D.C.: U.S. Department 

of Labor, Bureau of Labor Statistics, 1963), p. 2. 



o 



7 



who were largely unskilled and had little education. 11 

An implication for the nature of vocational education was 
proposed by James E. Russell in the publication Automation and the 
Challenge to Education : 

. . . therefore, to the extent that the school tries to 
develop employable skills, it should aim at transferable 
skills, and it should not attempt to train persons for 
specific jobs that are only temporarily open. *2 

In terms of the requirements of industry, Rumpf has stated that: 

Industry needs workers who are flexible, workers who have 
a field of skills and basic education that will enable them 
to adapt rapidly to occupational changes. Workers who are 
adaptable make installation of new methods and equipment 
more economical for employers. Management needs workers 
ready to move into its jobs without long periods of 

preparation. 13 

3. There is a need to develop occupational abilities which 
will enable students to adapt to technological changes . 

The Department of Labor estimated that about 200,000 non- 
agricultural workers per year will be displaced because of techno- 
logical change during the next decade. 1 ^ In five cases studies on 
the effects of plant layoffs and shut-downs, it was found that in 



1 2james E. Russell, "Educational Impli cat ions of Automation as 
Seen by an Educational Polity Planner," Automation and the Challenge 
to Education, Proceedings of a symposium sponsored by the Project on 
the Educational Implications of Automation (Washington, D.C.: National 

Education Association, 1962), p. 42. 

l^Edwin L. Rumpf, "Training the Manpower Catalyst," Manpower 
and Training Needs of the Food Industry , Report of a National Con- 
ference, April 22-24 (Washington, D.C.: Government Printing Office, 

1964), n. 10. 

^Bancroft and Garfinkle, loc. cit. 



each case technological change was a factor in worker unemployment. ^ 

The future need to develop students of this caliber was further 
stressed in the Manpower Report of the President : 

Growth and change have characterized the American economy 
throughout our history, and continual adjustments to shifting 
manpower requirements by workers, employers, and training 
institutions have been the rule rather than the exception. 

Thus, the significant changes in patterns of demand for blue- 
and white-collar workers, for the skilled and less skilled, and 
for men and women workers since World War II were no new 
phenomena. The persistence of the under-lying factors — rising 
levels of living, associated shifts in consumer purchases, changes 
in government demand, technological innovations, and productivity 
growth— implies continued patterns of change in manpower demand.^ 

Peter Drucker, in an address given at the State University College, 
Oswego, New York, further supported this need: 

A reason why technological education needs to be a part of a 
general education is that it is no longer of much use to teach 
any one craft as such. Crafts change too fast. When I was a 
child forty years or so ago it was quite obvious that anybody 
who had ever learned a craft had learned enough for the rest 
of his life. This applied not only to the carpenter or the 
house painter but to the lawyer and doctor just as well. But 
today the one thing that is predictable about any craft is that 
in its present form it is not going to stay around very long. 

The good Lord did not ordain the crafts. They are man-made 
and therefore can be altered by man. Crafts that seemed to be 
as solid as the glacier granite of Upstate New York are 
dissolving all around us. We will see, for instance, 
predictably in the next twenty years or so, a complete 
change of the graphic arts crafts in which not one will 
remain the way it is. One can also say that this will not 
mean fewer skilled people, but it will mean people with 
different skills. 1/ 

Thomas Brooks supports this neeo on the basis that the chief 
traits in demand today are adaptability and versatility: 



Ewan Clague and Leo Greenbert, "Technological Change and 
Employment," Monthly Labor Review , 85:741-746, 1962. 

*^U.S. Department of Labor, Manpower Report of the President 
(Washington, D.C.: Government Printing bffice, 1965), p. 45. 

l^Peter Drucker, "Knowledge and Technology" (an address delivered 
at the State University College, Oswego, New York, May 6, 1964). 
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It is not uncommon, says a foundry manager, for a man to 
work on twenty different jobs a year. We take advantage of 
change in work flow, absences and other factoi * to move our 
people around. 1 ® 

An implication for vocational education relative to the impact 
of technological change was found in the Rockefeller Report on Education: 

In this day of technologies that become antiquated overnight, 
it is hazardous to predict a favorable future for any narrow 
occupational category. There will be economic advantage to 
the individual in acquiring the kind of fundamental training 
that will enable him to move back and forth over several 
occupational categories . 19 

Supportive evidence to build a rationale was found in abundance; 
one hundred and sixty studies were reviewed. To further determine the 
acceptability and feasibility of developing cluster concept programs, 
field research was conducted. Representatives from education, government, 
labor and management were consulted. Interviews, seminars, and 
questionnaires were used and the resulting reactions were studied. 

The data gathered from these preliminary investigations strongly tended 
to indicate that students with a cluster concept background would be 
desirable potential employees and would be less difficult to adapt 
because of their broad, general, fundamental training. The data 
gathered from responsible school administrators also indicated that 
the implementation of the program into the public schools would not 
present any major difficulties and that graduates from these programs 
would be employable. 



1 R 

Thomas R. Brooks, "The Blue Collar Elite," Dun's Review and 
Modem Industry, Special Supplement, Part II, March 1964, p. 122. 

^Rockefeller Brothers Fund, Inc., The Pursuit of Excellence 
(Garden City, New York: Doubleday and Company, 1958), p. 10. 
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D eveloping the Cluster Concept Programs 

After making an analysis of the various available occupational 
classification systems , the decision was made to develop criteria for 
establishing occupational clusters and for identifying specific 
occupations within the clusters. Existing strategies and systems were 
not designed for developing cluster concept programs in vocational 
education. Emerging from these efforts the following criteria were 
developed and used. 

The occupational cluster should? 

1. Be in the area of vocational -industrial education. 

2. Include occupations that are related on the basis 

of similar processes , materials, products, and human 
requirements. 

3. Be broad enough to include occupations with a wide 
variety of entry level, transferable skills and 
knowledges • 

4. Involve occupations that require not more than a 

high school education and/or two years beyond high school. 

5. Provide for the opportunity for mobility on a geographical 
and occupational basis. 

The three clusters established through the application of the 
criteria and limitations set for this research are presented in Figure 1. 
Each of the clusters was analyzed to establish special occupations for 
each category. The following criteria were used for selection. 

The occupation selected must have: 

1. A favorable enployment outlook. 
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Figure 1. Occupational Clusters 



2. The instructional capability of being implemented in 
a secondary school program over two academic years. 

3. Opportunity for job entry upon graduation from high school. 

4. Numerous skills and knowledge providing an opportunity 
for the identification of commonalities with other 
occupations • 

5. Opportunities for advancement through further schooling, 
on-the-job training, or apprentice programs. 

Task inventories . Central to developing the cluster programs, 
and concurrently evaluating them, a task inventory of each occupation 
within a cluster was completed. The task statements were written in 
a clear, precise and non-ambiguous manner, and expressed in behavioral 
terms. The format of the task statements is shown in Figure 2. Each 
task statement began with a behavioral verb (a) which described the 
action involved in performing a task. The statement also included a 
noun (b) which described the object acted upon. Modifiers, such as 
adverbs and adjectives, were used in identifying the object acted upon. 
The results of the action (c) were stated which described the results of 
(a) and (b). Modifiers were used to clarify the results of the action 
and to specify the accuracy or limits that were required in the 
performance of the task. Whenever possible, the task statement 
specified the accuracy that was required in the performance of the 
task. By stating the tasks in this manner, objectivity was achieved; 
that is, the same criteria for measurement from one individual to 
another was transmitted and secondly, by observation, task performance 
could be recorded. 

A task describes the work performed by an individual in an 
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FIGURE 2. TASK STATEMENT FORMAT 



occupation and consists of observable human behavior involving more 
than one area of human requirement. Human requirements, cognitive 
and psychomotor, that may be involved in the performance of work by 
an individual in an occupation include: 

1. Communications 

vocabularly 

symbols 

drawings and blueprints 

systems of communication 

speech 

English 

maps 

2 . Measurement 

time 

temperature 

weight 

volume 

length, width, and depth 

meters (electrical and mechanical) 

instruments 

systems of measurement 

3. Skills 

hand 

mental 

machine 

4. Mathematics and Science 

practical and applied 

5. Information 

technical 

operational 

occupational 

economic 

social 

safety 

personal hygiene 
personal standards 
occupational and job standards 

With the cooperation of representatives from management, technical 
personnel and encumbent journeymen, the tasks were classified 
three categories: 
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1. Level 0^ 

The task is not needed for the occupation and would 
not be included for further analysis. 

2. Level 1 _ 

The task is needed for entry into the occupation 
and was included for further analysis. 

3. Level 2 _ 

The task was not needed for entry into the occupation 
but will be needed soon after entry and was included 
for further analysis. 

By this procedure, job entry tasks were identified as well as 
those tasks necessary on the job three months after being on the job. 
The completed task analyses, the identified areas of human require- 
ment, and task levels provided the basis for the course outlines, 
building objective achievement test items, student progress charts, 
evaluation of teacher progress, and evaluative criteria for use 
during visitations. 

The activities of phase I as well as others are presented 
graphically in order of sequence in Figures 3, 4, 5, 6, 7, and are 
discussed in earlier documents. 

Phase II of the Cluster Concept Project 

The second phase of the project was characterized as having 
as its chief aims the identification and development of competent 
teachers for implementing the cluster concept pilot studies. 

The following procedures were established and carried out 
during the selection of teachers for the program: 

1. With the approval of the administrators at the State 
level, industrial education supervisors in the counties 
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Figure 3. Cluster Concept Project Phase I, September 1965 - August 1966 




18 
o 

ERIC 

“ I 



Figure 4. Cluster Concept Project Phase II, September 1966 - August 1967 



JUNIOR YEAR SECONDARY SCHOOL PROGRAM 
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Figure 5. Cluster Concept Project Phase III, September 1967 - August 1968 



SENIOR YEAR SECONDARY SCHOOL PROGRAM 




Figure 6. Cluster Concept Project Phase IV, September 1968 - August 1969 




Figure 7. Cluster Concept Project Phase IV (cont'd), September 1968 - August 1969 
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of Prince Georges, Montgomery, Frederick, and Washington 
recommended a group of teachers for possible partici- 
pation in the program. 

2. An interview was conducted with each teacher using a 
formal interview schedule to obtain information con- 



cerning teaching competencies. Further criteria for 



selection included: 



School Facilities 



School Administration 



Education 



-The physical facilities of each 
teacher’s shop were rated by the 
industrial education supervisor 
as inadequate (0) to adequate (10) 
for conducting a pilot program of 
the cluster concept. 

-The attitude of the administration 
of prospective schools was rated by 
the industrial education supervisor 
as disinterested and uncooperative 
(0) to very interested and willing 
to cooperate (10). 

-Values were assigned to different 
levels of educational preparation 
of each teacher as follows: 
Vocational certificate - 2 
Bachelors degree - 4 
Bachelors degree plus thirty 
hours - 6 

Masters degree - 8 
Masters degree plus thirty 
hours - 10 



Teaching Experience -The number of years of teaching 

experience was equal to the point 
value indicated on the profile up 
to a maximum of ten years. 

Occupational Experience -Credit for practical experience 

related to the cluster with which 
the teacher would work was granted 
with the number of years experience 
equal to the po?nt value on the 
profile up to a total or maximum 
of ten years. 
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Interview Results 



-This was the average of several 
ratings received by the teacher 
on the interview schedule; ratings 
on each factor were from (0-10). 

Rokeach Results -This value was determined by taking 

one-tenth of the percentile score 
achieved by the teacher on the 
Rokeach Test. 

3. The Rokeach Dogmatism Scale was administered to the 
teachers to obtain an indication of an individual's 
cognitive rigidity and flexibility. 

4. A panel of qualified individuals, consisting of the 
county industrial education supervisors , the assistant 
director of vocational education for the State of 
Maryland, the principal investigator and the project 
coordinator reviewed the data collected for each 
prospective teacher and selected eleven teachers for 
participation in the program. 

As a result of the above procedure, eleven teachers were selected 
to receive special training in the cluster concept content and methods. 

At the beginning of the Spring semester, 1967, the cluster 
concept teacher preparation program was initiated. The teachers 
observed an outlined schedule of attendance and course of studies 
at the University of Maryland. The activities of the teacher 
preparation program during the Spring semester included: (1) identifying 

the strengths and weaknesses of teachers; (2) development of instructional 
plans for implementing pilot programs; (3) acquainting teachers with 
instructional materials and equipment that were used in the pilot 
programs; and (4) arranging the content for each cluster in an 
instructional sequence, including the areas of human requirement, as 
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required by the specifications established in Phase I. 

After careful study and research of the requirements for the 
cluster concept program, the teachers were evaluated on their 
competencies and needs. Teacher inadequacies were identified and 
programs were developed to meet these needs. These programs were 
carried out on and off-campus during the summer session beginning 
in June and ending in August of 1967. 

In order to secure accurate and up-to-date technical training, 
industries and governmental organizations were used for establishing 
cooperating programs. 

Some of the principal cooperating organizations were: Sylvania 

Electric Corporation, Westinghouse Electric Corporation, Tecnifax 
Corporation, Remington Rand Corporation, Associated Builders and 
Contractors, and the National Aeronautics and Space Administration. 

Final products of phase I and phase II included a teacher 
preparation curriculum which could be used by others as a guide 
for developing competent individuals to teach within a cluster concept 
program, curriculum materials, and instructional plans. These are 
all available from the officially designated ERIC Center for dis- 
seminating research information in the field of vocational -technical 
education. 



Phase III of the Cluster Concept Project 

Phase III of the cluster concept research included the term from 
September 1, 1967 through August 31, 1968. The primary purpose was to 
evaluate, in a "field setting," the adequacy and effectiveness of the 
curriculum guides, course outlines, and preparation of the teachers. 




24 



20 

The research conducted was characterized as being "aexperimental" 
where several variables were investigated. As such, it was designed 
to generate various types of data. Descriptive, comparative , and 
quantitative data were obtained to assess the impact of the first 
year of the program on the school administration, teachers, students 
and adequacy of the instructional materials. 

Full control of all the variables necessary for an ideal 
experiment was not achieved; therefore, phase III was completed 
in the tradition of quasi-experimental design with full recognition 
of the factors which render the results equivocal. 

Subjects from ten senior high schools in four Maryland counties 
have participated in this project. One school had two cluster programs, 
each taught by a cluster concept instructor; thus, eleven teachers and 
eleven separate cluster programs were included. Each cluster program 
was compared with a control group composed of students from a traditional 
vocational education course. Each school was considered and evaluated 
as a separate experiment. 

Problems . To obtain an indirect estimate of the effectiveness of 
the cluster concept programs, three principal areas of investigation 

were conducted. These were: 

1. The impact of the three cluster concept programs on 

selected cognitive and affective behaviors, and task 
performances (psychomotor behaviors) of students. 

2. The adequacy and appropriateness of the content of the 
newly developed course and instructional materials. 

20 Egon G. Guba, Methodological Strategies for Educational Change, 
Paper presented to the Conference on Strategies for Educational Change, 
Washington, D.C., November 8-10, Columbus: School of Education, Ohio 

State University, 1965 (Mimeo) , 33 pp. 
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3. The educational process, its adequacy and appropriateness 
with a consideration of administrative support, teacher 
effectiveness, and selected environmental conditions. 

To investigace the first area (1) of research, the changes of 
behaviors of subjects from the experiment ' and control groups were 
evaluated by the administration of a battery of tests at the 
beginning and at the end of the school year. The tests included 
newly developed achievement tests for each cluster, the Minnesota 
Vocational Interest Inventory, the D.A.T. Mechanical Reasoning 
Test, and an instrument to evaluate the students* knowledge of 
occupational information. 

Treatment of data . Comparability or homogeneity of the students 
forming both groups was established on the basis of intelligence test 
scores (lingual or verbal abilities), and in one school, on the 
Mechanical Reasoning Test. In all but two experiments the analysis 
of variance statistic was used to determine whether there were 
significant differences between the two groups on the basis of the 
derived data. Prior to testing for differences, the F max ratio 
was used to determine homogeneity of variances. Non -parametric 
statistics were used in two experiments. The .01 level of 
significance was considered minimal in all data analyzed. 

Findings . Statistical analysis of achievement test data 
indicated the following: 

(a) Three construction cluster programs out of four achieved 
significantly higher scores than the control group. Three 
schools also were distinguished as making significant 
gains on the basis of initial and final scores. One 
school made very modest but insignificant gains. None of 
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the control groups achieved significant gains on the 
achievement tests. 

(b) All four schools implementing the metal forming and 
fabrication cluster program made significant gains 
on the achievement tests; whereas no significant 
differences were observed from the control groups. 

All experimental groups achieved significantly higher 
scores than the control groups on the posttests. 

(c) Three schools initially were involved with the 
inclement at ion of the electro-mechanical installation 
and repair cluster. Due to many failures to meet the 
specifications presented, one school operation was 
discontinued. 

Of the two schools, neither achieved significant gains 
or significantly higher scores than the control group. 

(d) Data derived from the D.A.T. Mechanical Reasoning Test 
(from each of the ten experimental and control groups) 
indicated that both types of vocational education programs 
had insignificant effects on the development of the 
abilities required to solve problems of applied science 
and technology. 

Affective behaviors . Both groups were administered the MVII 
and the s upplement ary questionnaire at the beginning and at the end 
of the school year. 

Findings . The data derived from the MVII were perplexing and 
generally unsatisfactory for a clear group analysis. No clear patterns 
or directions of student vocational preferences were found. The 
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cluster groups showed more flexibility of occupational choice than did 
the control groups. 



Within the various groups of subjects, it was found that between 
twenty-five and forty percent of boys were dissatisfied with high school 
and would prefer to be gainfully employed or to pursue on-the-job 
training 

The number of students who expressed «. appreciation for 
obtaining broad entry level skills, as opposed to specific in-depth 
training in high school, increased significantly. 

Task performances . In the second (2) area of study, field 
observations and records of specific overt behaviors of students 
and teachers were made. The specific behaviors were referred to 
as job tasks and were set forth in objective behavioral terms. The 
tasks were incorporated into the course materials, inventory charts, 
and evaluation charts. The teachers* progress in implementing the 
instructional materials and student progress was recorded by the 
use of these devices. 

Findings . The range of tasks completed by the instructors of 
the construction cluster was from 64 to 67 percent. Of the tasks 
completed from 50 to 66 percent of the tasks were to be restudied 

by the students. 

The metal forming and fabrication cluster group completed from 
50 to 67 percent of the tasks. Of these, it was projected that 25 

to 34 percent of the tasks should be retaught. 

The instructors implementing the eldctro-mechanical installation 

and repair cluster completed 50 percent of the tasks. Of these, two- 
thirds were to be repeated. 
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The primary cause for the failure to complete specified tasks was 
due to the lack of equipment, materials, and tools. In some cases 
teachers tended to overemphasize the areas of studies they favored 
because of personal bias or expertise. Causes for repeating tasks 
were: the complex nature of the tasks and the shortage of time for 

exercises due to delays in remodeling or in setting up laboratories. 

The specific units of studies and tasks which have not been 
studied, or where only token experiences had been provided, were 
identified. 

The third area (3J of investigation was concerned with the 
evaluation of selected supportive dimensions including: (a) the 

administration, (b) the teacher, (c) the physical facilities, and 
(d) community acceptance. 

In addition to anecdotal records, the following devices were 
used to obtain research data: (1) personal vita and records of 

teachers, (2) survey inventory forms for tools, equipment, and 

i 

materials for each cluster, (3) drawings and sketches of physical 
facilities, (4) visual mediums such as drawings, plans, photographs, 
and written descriptions of practical work performed while implementing 
the course outlines, and (5) student progress charts , student evaluation 
charts, and student employment records. 

Findings : construction cluster. Administrative support from 

the state, county, and local levels ranged from enthusiastic verbal 
support to active participation in overcoming the problems of procurement 
of physical facilities, materials, and equipment. Since these 
problems were never fully resolved, various construction tasks were 
not completed. Consequently, the sequence and balance of the 
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programs were disturbed. Some tasks were overemphasized and in a few 
situations, omitted altogether. 

Various activities of interaction with the community were 
observed. Resourceful teachers obtained materials from local 
industries and arranged for student employment during the summer 
months. One field operation reported job placement of up to ninety 
percent of the students. 

Findings : metal forming and fabrication cluster . Four separate 

field operations were involved with implementing this type of cluster 
program. The programs were restricted in different ways and -varying 
degrees due to the lack of equipment and materials. The use of shops 
which were designed for the study of a single occupation did not 
provide sufficient working area and in some cases sources of power 
had to be added. This group of cluster teachers was evaluated to be 
most effective in meeting the goals and objectives of their respective 
cluster programs. 

Findings : electro-mechanical installation and repair . This 

cluster program did not escape the damaging effects caused by 
inadequate supplies, materials, and equipment. The requisition- 
acquisition time lag strongly suggests that all programs should 
have been in operation several years before the optimum potential 
of these programs could be achieved. 

One field operation was dropped due to failures in meeting the 

specifications of the cluster programs. 

Summary 

The preceding introduction was made to present the continuum 
of research performed prior to phase IV which is reported in the 
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following chapters. 

The completion of phase I (identified as USOE Project Number 
OE-685-023), established the curriculum for the occupational clusters 
of Construction, Metal Forming and Fabrication, and Electro-Mechanical 
Installation and Repair. The conpletion of phase II (identified as 
USOE Project Number 6-2312), resulted in the production of curriculum 
guides, course outlines, instructional materials and the selection 
and training of the necessary teachers to implement the cluster concept 
programs in four counties of the State of Maryland. Phase III 
(identified as USOE Project Number 7-0853), was concerned with the 
experimental evaluation and implementation aspects of the first year 
of the cluster concept program. The following pages contain the final 
report of phase IV. Its major thrust is to provide new knowledge 
concerning: (1) the operation of the programs in a field setting, 

(2) the adequacy of the scope, sequence, and timing of the curriculum, 

(3) the effect on the student, teacher, and the school. 

It is important to note that the cluster concept program was 
designed for the grades eleven and twelve. This report provides an 
evaluation of the twelfth grade program. Only by the completion of 
phase IV could the total effect of the new cluster concept program 
be properly observed and evaluated. 



PART II TOE REPORT 



THE STUDY OF THE EFFECTS OF THE SECOND 
YEAR OF FIELD RESEARCH 

Introduction 

The following contents of this document (Parts II, III, IV, and V) 
form the main body of the final report as required under the conditions 
specified for grant number OEG-08-000853-1865 (085) project number 
7-0853. Part II of this report includes: (1) a presentation of an 

overall plan of activities and problems cf the study, and (2) completed 
findings assessing the effect of the cluster programs on selected 
behaviors of participating students. Subsequent parts of this report 
are concerned with the evaluation of pedagogical and selected 
environmental variables, and finally, the placement of the graduates 
of the program. (See truncated schematic overview. Figure 8). 

The duration of this grant included twelve months, from 
September 1, 1968 through August 31, 1969. The identifying title 
for this research is "The Implementation and Further Development 
of Experimental Cluster Concept Programs through Testing and 
Evaluation Including Placement and Follow-up of Subjects." This 
research is further designated as phase IV or the final year of 
the two-year curriculum. 

The problems and methods of procedures included in phase IV 
are extensions and replications of those described in the final 
report of phase III. Full control of all the variables necessary 
for an ideal experiment was not achieved; consequently, the study 
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was completed in the tradition of quasi-experimental design with full 
recognition of the factors which, in some situations, rendered the 
inferences and results equivocal. The study included several 
strategies to generate various types of data. Descriptive, comparative, 
and quantitative data were obtained to assess the effects of the first 
and second year of the program on the school administration, teachers, 
students, and the adequacy of the instructional materials. 

Purposes and Problems 

The problems investigated were those which provided further 
evidence of the effectiveness of the cluster concept programs of 
studies in a field setting. The four principal areas of investigation 
included the determination of: 

1. TTie impact of the cluster program on selected cognitive, 
affective and psychomotor (task performances) behaviors, 
and finally, occupational choice and placement of the 
graduated subjects of the experiment. 

2. The adequacy and the appropriateness of the content and 
methods of the cluster program and instructional materials. 

3. The adequacy of the participating teachers* knowledges and 
skills for the occupational cluster of tneir specialty. 

4. The employability of the graduates of the cluster program 
in the occupations for which they sough t to gain entry 
level skills. 

A. By completing research with the pretest and posttest (see Table I) 
with control group type of design, the following cognitive changes 
of behavior were studied: 
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1. The achievement or the ability to perform level I and 
level II tasks identified in the cluster concept courses 

of study. 

2. The student's technical knowledge relative to commonalities 
of human requirements for various occupations. 

3. The student's achievement of knowledge related to the 
requirements , characteristics, and opportunities of 
occupational fields within the parameters of the 
cluster he was engaged in. 

B. The affective changes or impact of the cluster concept program 
on selected vocational interests, vocational preferences and 
aptitudes were analyzed in terms of trends, shifts, or changes 
empirically determined. The instruments used are outlined in 
Table I. The following behaviors were studied: 

1. Do students of the cluster program tend to change 
or extend their vocational choices? 

2. Do students of the control or experimental group 
tend to have stable occupational interests? 

3. Will the control or experimental group demonstrate 
a significant change in vocational aptitudes? 

C. Specific performance tasks for level I and level II jobs were 
identified and catalogued. TTiese tasks were all stated in 
behavioral terms for purposes of objectivity during evaluations. 
These task inventories provided: 

1. Precise knowledge about the type and kind of manipulative 
(psychomotor) tasks a student can perform. 
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TABLE I 



VARIABLES OF PRE- AND POSTTESTS 



Domain 



Instruments Factors Evaluated 



Cognitive 



Cluster Concept 
Achievement Test 



Human Requirements* 

1. Vocabulary 

2. Measurement 

3. Skills 

4. Math and Science 

5. Information 



Cognitive Mechanical Reasoning Applied science and 

mechanical reasoning 



Differential Aptitude 
Test 

(The Psychological 
Corporation) 



Affective 



Minnesota Vocational 


Interest patterns in r 


Interest Inventory 


to: 




(The Psychological 


1. 


Carpentry field 


Corporation) 


2. 


Mechanical field 




3. 


Electronics 




4. 


Machinist 




5. 


Painter 




6. 


Plasterer 




7. 


Sheet metal 




8. 


Radio § TV 



Cognitive 



Occupational Availability 

Information Status role 

Expectations 

Mobility 



Psychomotor 



Task Inventory Performances of specific tasks 

Sheets derived from manipulative jobs 

required for each cluster. 



* 



Based on analysis of occupations phase I and II. 



2. The parent, teacher, student, and employer had available 
a complete inventory of the experiences the student had 
by virtue of completing studies in the cluster programs 
of his choice. 

D. Since the cluster concept program was developed with the aid of 
industries including similar occupations of each cluster, their 
aid as well as many others was sought for job placement. The 
problems investigated were: 

1. Was the trend of the race of eBployment of the cluster 
graduates higher than that of traditional vocat* k "al programs? 

2. After placement on the first job did the students indicate 
that they had acquired or had the opportunity to obtain the 
basic entry skills for their occupations? 

3. Did the graduates indicate satisfaction, and also what 
were the future goals or job intentions of the graduates? 

Organization of Part II 

At the introduction of this chapter or Part II, four major areas 
of investigation were identified. The remainder of this part includes 
an elaboration on the principle area 1, whereas 2 and 3 are presented 
in Part III and area 4 is treated in Part IV. 

The second area of investigation has been carried out to assure 
control and the proper functioning of the programs throughout the year. 
Feedback information gathered by the visiting research team into the 
schools operating programs provided descriptive data and a history of 
pedagogical events recorded by the use of evaluative scales, task 
charts, and anecdotal records. The various tasks that were structured 
into the cluster programs as expected behaviors of performance were 
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used as an index to determine what had and had not been completed. 

All of these devices formed a criteria for evaluating instructional 
materials. This aspect of the study is presented in detail in Part 
II of this report. 

The third area of investigation was concerned with the study of 
selected supportive dimensions, including the administrative behavior, 
material and moral support, physical facilities, and teacher effectiveness. 
These evaluations are presented in descriptive terms; also made, wherever 
appropriate, was an attempt to quantify certain categories of observed 
behaviors. Part III of this report contains the specific data, treatment, 
analysis, and discussion of this aspect of the study. 

The Effect of the Cluster Concept 
Programs on Student Behaviors 

To investigate the degree and nature of behavioral changes of 
students who studied within the cluster concept program, control and 
experimental groups were established. The experimental groups completed 
two academic years of training in a cluster program taught by specially 
trained teachers. For the same interval of time a comparable group, the 
control group, pursued singular goal-directed vocational courses. Both 
groups were tested on a battery of pretests and posttests measuring the 
variables considered central to determining the effect of the experiences 
gained in the cluster programs. See Table I. The initial administration 
of the battery was completed in the Fall of 1967 and the final testing 
was completed in the Spring of 1969. In the interim between these events, 
the experimental group and the control group studied within their 
respective courses. The participating teachers were instructed on the 
proper conduct and attitude to assume to avoid contamination of 
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experimental variables by creating undue competition and by the 
"Hawthorne Effect." 

Control variables were incorporated to assure continuous 
functioning of the programs and identification of comparable students. 
Scheduled visitations conducted by the research team and instruction 
materials served to keep the programs and activities on the proper 
and prescribed course. Verbal or lingual ability and intelligence 
scores were obtained from school records to establish a reference 
point for comparability of the subjects. In several schools these 
were not available; however, intelligence scores were and these 
served to form a basis of comparability of students. This is to say 
that homogeneity between students of the control and experimental group 
within each school was established either by verbal, lingual, or 
intelligence scores. No violence was done to the study since each 
school was analyzed independently. Each school was considered unique 
in terms of the teacher, type of student, cluster program, and community 
served. 

The dependent and independent and control variables were 
identified. The treatment or the cluster concept program was the 
independent variable; whereas the factors evaluated by the tests and 
presented in Table I are the dependent variables. 

Problems Investigated 

The problems investigated were those which provided supportive 
evidence of the effectiveness of tl.e cluster concept in a field setting. 
The main focus of the following material of Part II is directed on the 
investigation of the changes of behaviors of students on cognitive and 

affective variables. By investigating these, an indirect estimate of 
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the adequacy and the effect of the cluster programs was obtained. This 
part of the report concerns itself with the learning activities, whereas 
Part III concentrates on the process of teaching and other supportive 
dimensions . 

The effectiveness of the learning process was evaluated in terms 
of (1) the magnitude of changes observed by data collected, and (2) the 
number of students who have changed on the variables measured. Specific 
empirical evidence was sought to answer questions drawn up in a practical 
manner. The questions for the study of the cognitive behaviors of students 
were: 

1. What were the differences, if any, between the experimental 
and control groups at the beginning of the study, on 
variables measured by the Mechanical Reasoning, verbal 
abilities and the cluster concept achievement tests? Was 
there any evidence of differences found after two academic 
years of studies? What were the nature and magnitude of 
these differences? 

2. Did the experiences from studying varied but related 
occupations facilitate an understanding of the cognitive 
skills required of students in a cluster program? 

3. What supportive evidence was found to indicate that the 
cluster concept students gained knowledge appropriate 
to the expectations of the cluster programs? 

4. Was there any significant difference in cognitive 
behaviors between the students of the traditional 
vocational education classes and the students of 
the cluster concept programs? 
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5. Was any statistical evidence found to verify whether 
the cluster programs facilitated growth in the variables 
of human requirements? What changes were observed on 
scores from the mechanical reasoning and cluster concept 
tests? 

6. What generalizations can be advanced about the merits of 
the cluster concept programs as inferred from the data 
derived from student cognitive behaviors and task 
performances? 

To investigate the merits of the cluster concept program on the 
basis of selected affective behaviors, answers to the specific questions 
were sought. These questions were: 

1. Were the interests, as measured by the MVII of the students 
of both groups, in accord with the courses they chose to 
study? 

2. At the end of the two-year program, which group of students 
tended to change, shift, or extend their vocational preferences? 

3. Does the cluster concept program facilitate changes of 
preferences within occupations of a cluster or to occupations 
outside of the parameters of a cluster? 

4. Were the changes of affective behaviors in accord with the 
objectives set forth for the cluster concept program? 

5. What generalizations could be advanced regarding the 
changes of affective behaviors as displayed by the 
experimental group in relation to the control group? 



o 

ERIC 



41 



f 



Instruments Used 

As in most cases where the need arises to evaluate a curriculum 
innovation, new tests must be developed. A thorough search of the 
available tests for various trades and occupations was completed. No 
test reviewed possessed the face or content validity suitable for the 
purposes of this study and as a result, the decision to construct 
a new instrument was made. 

During phase II (1966-1967) the cluster concept teachers developed 
an expertise in the development of lesson plans for the occupations of 
a cluster. During the first quarter of phase III these men submitted 
test items which they believed to reflect the cluster activities outlined 
in phase II. The cluster research staff reviewed and made statistical 
analyses of the items. The criteria used for building and reviewing 
the test items were: 

1. The items must be based on the content of the 
level I and level II cluster programs. 

2. The items must require a student to solve a problem 
or apply knowledges and skills. 

3. The items must be practical, emphasizing technical 
language with verbalism held to a minimum. 

4. The items should reflect the level I and level II human 
requirements as outlined in the courses of study. 

5. The items should be of the multiple- choice type 
adapted to machine scoring. 

6. The test should be comprehensive. 
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To obtain an estimate of the adequacy of the instruments, item 
analysis and Kuder-Richardson tests of reliability were completed after 
phase III and IV. These Achievement Tests are presented in Appendix A; some 
pertinent data derived from investigr : Lng the performance of the tests 
is presented below. 



TABLE II 

DATA AND RELIABILITY ESTIMATES OF CLUSTER CONCEPT TESTS 



Cluster 


Items 


Subjects 


Mean 


S.D. 


M.D. 


Mode 


r 


r 


Construction 


86 


53 


30.72 


13.81 


36 


26 


.903* 


.883** 


Metal Forming 


and Fabrication 


90 


66 


46.56 


13.92 


48 


35 


.923* 


.908** 


Electro- 


Mechanical 


111 


29 


47.83 


14.23 


49 


49 


.859* 


.805** 



*Kiier-Richardson Formula 20 
**Kuder-Richardson Formula 21 

Mechanical reasoning . The Mechanical Reasoning Test* whic is a 
distinct and separate part of the D.A.T., produced by the Psychological 
Corporation, was administered to all groups as a pre and posttest measure. 
This test purports to distinguish those variables which enable persons to 
learn the principles of operation repair of conplex devices. Evidence 

*George K. Bennett, Harold G. Seashore, Alexander G. Wesman, 

Differential Aptitude Test - Mechanical Reasoning (Form A) , Psychological 
Corporation, New York, 1347. 
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was presented in the manual of the test that it has satisfactory predictive 
ability for success in vocational subjects. The item content of this test 
closely reflected some of the knowledges required in the specified human 
requirements of the cluster concept program. 

The purpose of using this test was twofold. In the event verbal 
or lingual scores were not available for all subjects, comparability 
would be established on this test as a criteria. Data from this 
instrument also provided an index for establishing an estimate of the 
effect of the cluster concept program on the development of knowledge 
of applied sciences and technology. 

2 

Vocational interests . The Minnesota Vocational Interest Inventory 
was used by the cluster research project to attain an estimate of the 
change in occupational interests that took place in students in the 
course of the two-year experiment. The analysis included both the 
experimental and control group. . and was concerned with those occupations 
which are directly related to the cluster concept program. 

The MVII, designed essentially to assess the occupational 
interests of persons at the non-professional level, places primary 
emphasis on the interests of persons who are seeking employment without 
having attended college. The inventory is intended to aid counselors 
working with students and others who are contemplating occupations at 
the skilled aid semi-skilled levels. 

The literature related to the MVII reports that it has been 
administered at the ninth grade level and has been found that the 

2 

David P. Campbell and Kenneth E. Clark, Minnesota Vocational 
Interest Inventory Manual, New York, Psychological Corporation, 1965, p. 8. 
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students had no difficulty reading and understanding the items. 

However, the subjects of this study were found to be under this grade 
level of reading ability. The author of the MVII stated that this 
instrument was found suitable for persons of at least fifteen years 
of age, but the results should be viewed cautiously, since the 
occupational points of view change quickly between the ages of fifteen 
and twenty. Although evidence was not available, the author indicated 
that interests in occupations below the professional level seem to 
mature at an earlier age than do interests in professional activities. 

Supplement ary quest ionnaire . A questionnaire was developed to 
augment the MVII and to obtain a sample estimate of the changes of 
students* knowledge of occupational expectations. See Appendix B of 
the final report of phase III. The items were designed to elicit 
information from students with reference to their knowledge of job 
opportunities, geographic job mobility, promotional sequence, 
compensation, required training, job status, and changes due to 
advancing technology. These questions also reflected the ’T^erstanding, 
on the part of the students, of the objectives and goals of the cluster 
concept programs to fit students for the world of continuous change. 

Task inventory sheets. During phase II of the research conplete 
course outlines and instructional materials for ea^h cluster including 
specific performance tasks and human requirements for level I and level II 
capability were developed. These were all stated in exact behavioral 
terms. For a brief review, of the procedures and analyses followed to 
accomplish the identification of tasks and human behaviors, reference 
should be made to Part I of this report or the final report of phase II, 
1967. A compilation of the tasks for each cluster was made to form an 
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inventory of the specific expectations of the course of studies. A task 
inventory in a graphic format (See Part III) was used by the teacher as 
a progress record and by the visiting research assistants as field 
progress charts to evaluate each school operation. Copies were provided 
for students and parents, guidance personnel and employers. 

Data obtained from these devices provided an objective basis for 
evaluating each cluster in a field setting and aided in determining 
the adequacy of the scope, sequence, and timing of the curriculum, A 
separate task inventory sheet was made for each cluster since each is 
unique in course content. 

Status survey of tools, materials , and equipment . To obtain 
an estimate of the effort expended in support of the cluster program, 
survey forms were completed by the teachers. These forms elicited 
inventory information on the tools, materials, and equipment available 
at the beginning and at the end of the first year of operations. See 
Appendix C of the final report of phase III. The information gathered 
was used to help evaluate each school and was placed into a composite 
evaluating form. 

Composite evaluation form. A composite technique was used to 
synthesize the evaluated variables of the instructional programs. 

Complex comparisons wero objectified in a verbal and graphic manner. ! 

Further objectification was attained by using numerical index on a 
continuum scale. These forms included an evaluation of administration, 
teacher, physical facilities, instruction and community involvement. 

See part III. 
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Subjects . This research is confined to a population of boys who 
elected to study in traditional vocational education programs and in 
the cluster concept programs. The schools in which they pursued these 
programs were in four counties of the State of Maryland. At the 
beginning of the experiment students comprising the experimental and 
control groups were entering the eleventh grade, whereas at the 
beginning of this year the students were entering grade twelve. 
Comparability of students within a school was achieved; however, 
differences on several variables between schools were evident. A 
few of the obvious differences included: student background experiences, 

courses pursued in school prior to being included in the experiment, 
school environment, and industrial orientation of communities. 

To avoid confounding the data due to uncontrollable variables, 
the decision was made to evaluate each school independently. (See 
limitations of this study). Homogeneity within a school between the 
experimental and control groups was achieved. In some schools verbal 
or lingual abilities were used; whereas, in others, I.Q. or mechanical 
reasoning was the basis for establishing comparability. 

In Table III are codified data whic*. obscure the name of the 
teacher and school and also presents the number of students within 
each school. In some classes the number of subjects for which conplete 
data was available was slightly lower than the enrollment in class. 
During the statistical treatment of data occasionally some cases were 
randomly dropped to expedite calculations. The number of subjects used 
for statistical investigation is presented in the discussion of the 
data in the following pages. 
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TABLE III 

TOTAL POPULATION DISTRIBUTION BY CLUSTER, PHASE IV 
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Limitations and assumptions. Within research studies which involve 



social groups, situations are encountered with uncontrollable variables, 
thereby creating a condition where ideal experimentation conditions are 
not feasible. Full control of all the variables necessary for an ideal 
experiment was not achieved; therefore, this study was completed in the 
tradition of quasi -experimental design with the recognition of the points 
which would render the results equivocal. The imperfections, limitations, 
and assumptions included the following partially controlled or completely 
uncontrolled variables: 

1. History of the students: the various combinations of 

stimuli which contributed to the development of the 
students prior to becoming a part of the experiment. 

2. Maturation: the individual differences in ability to 

perform tasks due to natural development prior to and 
during the academic year of research. 

3. Personality traits: the attitudes, interests, physical 

conditions, zeal, motivation on the part of the students, 
teacher, and administration, 

4. Reactive arrangements: students perceive that they are 

in a different kind of a program and react emotionally 
in a variety of ways. The psychological disposition to 
take tests varies from student to student. 

5. Restrictive sampling: the teachers who were selected 

and trained for the cluster program instructed both the 
experimental and control groups; intact classes were used; 
random assignment was not achieved. 
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6. Attendance: the effects of student and teacher 

observation, time of day, weather, season, and 
dropouts could not be controlled. 

7. School factors: equipment, class size, and general 

school attitude toward vocational education were 
varied. 

8. Extra-school factors: home life and prevailing 

attitudes, travel, and parents* occupations. 

9. Objectivity: the subjective evaluations of the visiting 

research teams to the field operations and the activities 
observed were time representative samples of the teaching- 
learning situation on days of visitations. No controls 
could be made during the days of no visitations. 

Acknowledging the above limitations, the quasi -experiment to 
assess the effectiveness of the cluster concept was implemented using 
the control, independent and dependent variables mentioned in the 
research design. 



Presentation of Data and Findings 
Selected Cognitive Variables 

Vocational education courses, besides providing training in 
manipulative performance, must develop appropriate cognitive abilities 
and proper attitudes. The cognitive variables under investigation were 

those that are peculiar to the various occupations within the cluster 

/ 

concept programs. As previously described under the heading of instru- 
ments, the newly developed cluster tests were used to obtain an estimate 
of student growth in knowledges and in skills. The mechanical reasoning 
test which has been reported as a high predictor of success in technical 
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occupations was also used to evaluate the growth of cognitive abilities 
derived from the applied sciences. These two aspects are presented 
initially whereas the investigation of affective behaviors and per- 
formance of tasks are found in the latter part of this chapter. 

The presentation and discussion of the data and findings are 
presented in the order of considering each cluster and school 
independently. The problems presented in the previous pages were 
transformed to researchable hypotheses. The level of significance 
was set at the .01 level. The determination of the acceptance or 
rejection of hypotheses provided the substance of information for 
making inferences about the effectiveness of the program. 

Reference should be made to phase III or the final report of 
1968 to examine the data relevant to establishing comparable groups, 
homogeneity on the basis of verbal and lingual abilities, initial 
differences on various factors and gains in achievement. Research 
of the first year included a greater number of subjects. During the 
second year, in some schools, total control groups were dispersed. 
Maximum and reasonable effort was made to keep the experimental 
subjects intact. To this extent phase HI is more thorough and 
complete in statistical treatment, whereas different strategies 
were employed in this report. 

To avoid redundance , the four null hypotheses (hypotheses of no 
difference), applicable to all clusters and schools used in investi- 
gating the cognitive behaviors, are stated below. 

1. There was no statistical difference in achievement as 
measured by the cluster concept tests at the conqpletion 
’ of the experiment among twelfth grade boys who studied 
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in the traditional vocational education program. 

2. There were no statistical differences in achievement by 
the control or the experimental group as determined on 
pre-and posttests measuring knowledge required for the 
cluster program. 

3. There were no statistical differences in mechanical 
reasoning ability scores at the completion of the experi- 
ment among twelfth grade boys who studied in the cluster 
concept program and those who studied in the traditional 
yet similar vocational education program. 

4. There were no statistical differences in achievement by 
the control or the experimental group as determined on pre- 
and posttests measuring mechanical reasoning abilities. 

Figure 9 is a graphic representation of the operations conducted 
to generate data which are presented within both combined reports. 

The investigation of each field operation is presented independently. 

Treatment of Data and Findings 

This section of part II deals with the data and findings based 
on cognitive and affective changes of behaviors in students from 
which inferences were made about the effectiveness of the program. 
These are but two aspects of the evaluation and do not enable a 
comprehensive assessment of the effectiveness of the programs as 
they were implemented in the field. Due to the many diverse 
variables impinging upon the pilot programs, the decision was 
made to evaluate each school operation independently with due 
con' oration of non -experimental events to include descriptive 
information about the administration, the teacher, the instruction. 
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CONTROL § EXPERIMENTAL CONTROL § EXPERIMENTAL 

GROUP COMPARABLE ON I.Q. GROUP COMPARABLE ON I.Q. 

OR VERBAL SCORES OR VERBAL SCORES 
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Figure 9. Syntagma of Operations Resolving Hypotheses 
Phase III; Replicated Phase IV 



physical facilities and the community. 

Comparability of groups . At the outset, data derived from both 
the experimental and control groups were investigated to obtain an 
estimate of statistical comparability of subjects on the basis of 
intelligence test scores. 

In the event the verbal or lingual intelligence test scores 
were incomplete or unavailable for a satisfactory number of students, 
comparability was established using the Mechanical Reasoning Test, a 
distinct and separate part of the Differential Aptitude Test Battery. 

A more detailed discussion (including statistical investigation 
of the homogeneity of variances) of the comparability of the students 
enrolled in the cluster programs (experimental group) and those enrolled 
in traditional vocational education programs (control group) is presented 
in the final report of phase III. 

Construction Cluster 

At Schools C and D there was a significant loss of students 
enrolled in the second year of the construction cluster program. 
Considerable difficulty was also experienced in obtaining complete 
information and scores for many of the students who served as the 
original control groups were dispersed. One or more of the following 
reasons are given for this occurance: seniors enrolled in the program 

during the first year, changes in individual student programs, student 
involvement in work-study programs, student withdrawal from school, 
excessive absences or incomplete testing schedule. 
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School A. Second year posttest data gathered from subjects of both 
groups in School A yielded a mean of 40.643 for the experimental group 
and a mean of 29.214 for the control group. See Table IV. The analysis 
of variance was used to test the hypothesis that there was no signifi- 
cant difference in the achievement test scores of the two groups. A 
F ratio of 6.622 was observed. See Table V. This was greater than the 
table value of 4.22 required for significance at the .05 level. Accordingly, 
there was a significant difference between the means of the groups and the 
null hypothesis was, therefore, rejected. 

The subjects at School A were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 

At the end of the two-year program, the groups were significantly 
different from each other cm the basis of construction cluster 
achievement test scores. These results were considered as describing 
a reasonable expectation since the programs of the control and the 
experimental groups differed in objectives and content. 

School C. Scores estimating achievement gathered from School C 
produced a mean of 28.400 for the experimental group and a mean of 
20.500 for the control group. See Table jy. The Mann-Whitney U-Test 
was enployed as the statistical technique to test the research 
hypothesis that there were significant differences between the data 
derived from the two groups on the second year posttest of achievement. 

A z of 1.740 was observed. See Table VI. This was less than the z 
value of 1.96 necessary to reject the null hypothesis at the .05 level. 

At School C the data did not support the research hypothesis ; 
accordingly, the null hypothesis was accepted. 
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MEANS AND STANDARD DEVIATIONS DERIVED FROM THE CLUSTER PROGRAM 

ACHIEVEMENT TESTS 2 YR. POSTTEST 
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TABLE VI 



MANN-WHITNEY IJ-TEST SUMMARY TABLES 



MANN-WHITNEY U-TEST SUMMARY TABLE EXPERIMENTAL GROUP VS. CONTROL 
GROUP ON 2 YR. POSTTEST ACHIEVEMENT 

School C (Construction) z = 1.740 

School D (Construction) z = .469 

School D* (Metals) z = 2.4553 

School E (Metals) z = 2.111 



MANN-WHITNEY U-TEST SUMMARY TABLE EXPERIMENTAL GROUPS VS. CONTROL 
GROUP ON 2 YR. POSTTEST OF MECHANICAL REASONING ABILITIES (D.A.T.) 

School C (Construction) . z = .345 

School D (Construction) z = .462 

School D* (Metals) z = .760 

School E (Metals) z = 1.114 



*Teacher F 

The rejection region for significance at the 
.05 level is 1.96. 



The subjects at School C were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 
However, at the end of the two-year program, the groups were not 
significantly different from each other on the basis of the cluster 
achievement test scores. 

The means and standard deviations for the experimental students 
on the pretest, first year posttest, and second year posttest at 
School C are presented in Table VII . 

School D. The derived means from the second year posttest for 
achievement of the experimental and control groups at School D were 23.000 
and 20.500, respectively. See Table IV. The Mann-Whitney U-Test was 
employed to test the research hypothesis that there were significant 
differences between the data derived from the two groups on the second 
year posttest of achievement. A z of .469 was obtained. Since a z 
value of 1.96 was necessary to reject the null hypothesis at the .05 
level, the decision was made to retain this hypothesis. Statistically, 
there was no significance in the differences among the scores of the 
two groups. 

The subjects at School D were observed to be comparable on the basis 
of intelligence test scores and initial achievement abilities. However, 
despite the difference in treatments, at the end of the two years of 
operation, the two groups were not significantly different from each 
other on the basis of cluster achievement test scores. 

The means and standard deviations for the experimental cluster 
students on the pretest, posttest after one year, and posttest after 
two years at School D are reported in Table VH 
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Schoc>1 H* The means and standard deviations for the experimental 
cluster students on the pretest, first year posttest, and second year 
posttest at School H are reported in Table VII. Quantitative data 
obtained from School H at the end of the two-year program included a 
mean of 29.167 for the experimental group and a mean of 29.833 for the 
control group. See Table IV. The analysis of variance was used 
to test the hypothesis that there was no significant difference between 
the data derived from both groups on the second year posttest of 
achievement. A F ratio of .052 was observed. See Table V. This 
was less than the table value of 4.22 required for significance at 
the .05 level. Consequently, these findings resulted in the retention 
of the null hypothesis. 

The subjects at School H were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 

At the end of the two-year program the groups did not differ 
significantly from each other on the construction cluster achievement 
test. 



Summary Statement of Achievement 
for the" 7 Construction Cluster 

The findings of the study supported the hypothesis that the 
construction cluster program had a significant effect on the cognitive 
behavior of the subjects in one exemplary program which was School A. 
This significant effect was determined statistically from data provided 
by the construction cluster achievement test. This test included items 
from the field of plumbing, carpentry, painting, electricity, and 
masonry. The significant effect was interpreted as an indication that 
the experimental cluster group had achieved the objectives of the 
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construction cluster that wore concerned with cognitive development. 

The control group studied under different objectives; accordingly, the 
expectations were to observe a divergence in performance if the cluster 
program was functioning effectively. 

At Schools C, D,..and H, the research hypothesis that the 
construction cluster program had a significant effect on the cognitive 
behavior of the subjects was not supported. Data derived from the 
construction cluster achievement test indicated that the control and 
experimental groups did not differ significantly in achievement at the 
end of the two-year program. Suggested reasons for this occurence are 
discussed in greater detail in Chapter III of this report. Summarily, 
however, the experimental cluster students at Schools D and H did not 
receive instruction in all of the occupational areas. Additionally, 
instruction in the occupational areas that were taught was, in some 
instances, inadequate. At School C the program was hampered by the 
interruption caused by the remodeling of the laboratory. As a result 
of this restrictive limitation, the students received instruction only 
in the areas of electricity and masonry during the second year of the 
program at School C. 

Accordingly, it was concluded that the experimental construction 
cluster programs at Schools C, D, and H did not achieve the objectives 
of the construction cluster concerned with cognitive development. 



Metal Forming and Fabrication Cluster 



As in most longitudinal studies there is a loss of subjects. 

Similarly, there was also a loss of students in both the control and 
experimental groups in the metal forming and fabrication cluster. The 
reduction of student population was significant at Schools D and E. 

At both of these schools students were lost as a result of having had 
seniors enrolled in the program during the first year of operation and 
the adjusting of individual programs to meet graduation requirements. 

Following the precedent of the final report of phase III of the 
cluster concept program, the decision was made to apply analysis 
of variance statistic wherever it could appropriately be employed. 

Where this statistical treatment of the data was inappropriate, the 
Mann-Whitney U-Test was used to test for significant differences among 
the means of the experimental (cluster) and control (traditional trade 
and industrial class) groups. 

School B. Scores estimating cluster concept achievement at 
School B yielded a mean of 46.417 for the experimental cluster group 
and a mean of 36.583 for the control group. See Table IV . The 
analysis of variance wa? the statistical treatment employed to test 
the research hypothesis that there were significant differences between 
the two groups es measured by the second year posttest of achievement 
A F ratio of 5.530 was observed. This was greater than the table value 
F (4.300) necessary for the retention of the null hypothesis. Consequently, 
the research hypothesis was supported, and it was established that there 
were significant differences between the groups on the basis of the 
cluster achievement test scores. 
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The subjects at School B were observed to be comparable on the 
basis of intelligence, test scores and initial achievement abilities. 

At the end of the two-year program the groups were significantly 
different from each other on the basis of the cluster achievement 
test scores. 

The means and standard deviations for the experimental cluster 
students on the pretest, posttest after one year, and posttest after 
two years at School B are presented in Table VIII. 

School D (Teacher F) . At School D the means of 58.700 and 
38.700 were obtained from the second year posttest data gathered 
from the experimental and control groups, respectively. The Mann- 
Whitney U-Test was applied to test the research hypothesis that there 
were significant differences between the data derived from the groups 
on the second year posttest of achievement. A z of 2.453 was observed. 
This z value was greater than the z value of 1.96 ? aquired to reject 
the null hypothesis at the .05 level. Accordingly, the data and 
findings supported the research hypothesis. There was a significant 
difference between the scores of the two groups on the cluster 
achievement test. 

The subjects at School D were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 

At the end of the two-year experimental program the groups differed 
significantly on the basis of the cluster achievement test results. 

The means and standard deviations for the experimental cluster 
students on the pretest, posttest after one year, and posttest after 
two years at School D are reported in Table VIII. 
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School E. The quantitative data obtained from School E at the 
end of the two-year experimental cluster program included a mean of 
52.200 for the experimental <;roup and a mean of 32.200 for the group 
of students who served as a control group. To test for significant 
differences between the scores of the two groups, the Mann-Whitney 
U-Test was applied. This non-parametric statistical test yielded a 
z-observed of 2.111. This z-observed was greater than the table value 
of 1.96, necessary for the retention of the null hypothesis that there 
were no significant differences between the groups as measured by the 
results of the second year posttest of achieveme.it. Consequently, the 
research hypothesis was supported. Significant differences did exist 
between the achievement of the groups on the second year posttest of 
achievement . 

The subjects at School E were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 

At the end of the two-year experimental program the grc'ips differed 
significantly on the basis of the cluster achievement test results. 

Hie means and standard deviations for the experimental cluster 
students on the pretest, posttest after one year, and posttest after 
two years at School E are reported in Table VIII. 

School J. The derived means from the second year posttest for 
the experimental and control groups at School J were 53.833 and 34.000, 
respectively. See Table IV. The analysis of variance was used to 
test the null hypothesis that there were no significant differences in 
the cluster achievement test scores of the two groups. Statistical 
treatment yielded a F ratio of 45.007. The observed F ratio was 
larger than the critical F ratio of 4.300, necessary to retain the 
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hypothesis. Thus, the null hypothesis was rejected. There was a 
significant difference between the means of the two groups on the 
cluster achievement test in favor of the cluster group. 

The subjects at School J were observed to be comparable on the 
basis of intelligence test scores and initial achievement abilities. 

At the end of the two-year experimental program, the groups differed 
significantly on the basis of the cluster achievement test results. 

The means and standard deviations for the experimental cluster 
students on the pretest, posttest after one year and posttest after 
two years at School J are presented in Table VIII. 

Sunmary Statement of Achievement for the Metal 
Forming and~Tabrication Cluster 

The findings of this study supported the research hypothesis 
that the metal forming and fabrication cluster program had a 
significant effect on the cognitive behavior of the subjects. 

Supportive evidence was found at all four of the participating schools. 
The significant effect was determined statistically from data provided 
by the metal forming and fabrication achievement test. The test 
estimated cognitive abilities in welding, machining, sheet metal, and 
assembly. The data was interpreted as an indication that the metal 
forming and fabrication cluster program objectives concerned with 
cognitive development had been satisfactorily achieved by the 
experimental cluster students. 

The control group studied under different objectives; consequently, 
the expectations were to observe a divergence in performance if the 
cluster program was functioning effectively. While the data indicated 
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effectiveness on this research variable, it was not believed that 
optimum effectiveness was achieved. Part III provides the evaluation 
and description of the impediments which, if removed, could sub- 
stantially improve the results. 



Electro-Mechanical Installation and Repair Cluster 



Due to circumstances which resulted in a high attrition rate 
among the students enrolled in the electro-mechanical installation 
and repair cluster and a near complete loss of the students who served 
as the original control group, the decision was made to report only 
the means and standard deviations of the students who participated 
in the cluster program for the full two years. Proper conditions 
or prerequisites for statistical treatment were not met; accordingly, 
any inferences drawn from the findings must be limited to the report 
of means and standard deviations. Statistical treatment of the first 
year data is presented in the final report of phase III. 

At School M the number of students enrolled in the cluster 
program dropped from 10 to 7 during the two years of operation. Loss 
of 3 students was due to the graduation of two of the original 
students and the withdrawal from school of another. The means and 
standard deviations for this group on the mechanical reasoning test 
were: 38.300-10.889, 42.800-9.411, and 43.600-15.362 for the pretest, 

posttest after one year, and posttest after two years, respectively. 

See Table IX. 

School G suffered a loss of 3 students due to graduation at the 
end of the first year of the program's operation. Mechanical reasoning 
test means for this group were 29.000 for the pretest, 35.912 for the 
first year post test, and 40.333 for the second year posttest. Standard 
deviations were 16.086, 15.001, and 22.671 for the pretest, first year 
posttest, and second year posttest, respectively. See Table IX. 

Achievement test means and standard deviations for the cluster 
students at School M were 46.000-13.767, 50.000-13.912, and 
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45.600-4.899 for the pretest, first year posttest, and second year 
posttest, accordingly. For the cluster students at School G 
achievement test means were 41.143, 54.143, and 55.300 for the 
pretest, first year posttest, and second year posttest, respectively. 
Standard deviations with these means were K.466, 6.817, and 18.868. 
A summary of these findings is presented in Table IX. 

Summary Statement of Achievement 
ror the Elect ro-MecF5ii cal Cluster 

Both Scholls G and M showed increases in mechanical reasoning 
abilities. See Table IX. Due to the absence of control data no 
comparisons of these gains were made. However, these increases 
could possibly be significant when the total operation of the two- 
year pilot programs are considered. 

School G showed a continuing increase in electro-mechanical 
cluster achievement for the two-year pilot program. The students 
at School M showed a slight decrease in achievement on the same 
measuring instrument. A plausible explanation for this phenomena 
was highly verbal weighting of the achievement test and its emphasis 
of abstract problem solving requirements. The students at School M 
were initially observed to be low in verbal abilities with scores 
below the average for their age. 

Both Schools G and M were found to make increases in the 
number of manipulative tasks completed. An evaluation of the 
task performance of the students in the electro-mechanical cluster 
appears in section III of this report. 
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Mechanical Reasoning Abilities 



The cognitive aspect of this study was limited to those related 
to knowledges of vocational education presented in the previous pages 
and a study of the knowledges of applied sciences as measured by the 
Mechanical Reasoning Test 3 , a distinct and separate part of the D.A.T. 

It was administered to all groups as a pre and posttest instrument. 

The purpose of using this test was twofold. In the event the verbal 
or lingual or intelligence test scores were incomplete or unavailable 
for a satisfactory number of students, comparability would be 
established on this test as a criterion. Data from this instrument 
also provided an index for establishing an estimate of the effect of 
the cluster programs on the development of knowledge from the field of 
applied sciences. Accordingly, the problems investigated included: 

Were there any significant differences between the experimental and 
control groups on data derived from posttest scores? Did the cluster 
concept programs contribute to or facilitate growth on these variables 
to a greater extent than the traditional program? What implications do 
these findings have for the cluster concept programs? 

The means and standard deviations for the experimental cluster 
students* pretest, posttest after one year, and posttest after two 
years are reported in Tables VII, VIII, and IX. The various F ratios 
and z*s observed for the two-year posttest are presented in Tables VI and 
X. None of these observed values were significant, indicating that there 

George K. Bennett, Harold G. Seashore, Alexander G. Wesman, 
’’Differential Aptitude Test, Mechanical Reasoning (Form A), ” 
Psychological Corporation, New York, 1947. 
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Electro-Mech. 7 43.600 15.362 (No control data available) 



TABLE XI 

ANALYSES OF VARIANCE OF DATA FROM MECHANICAL REASONIN’ . ABILITIES 
TEST (D.A.T.) EXPERIMENTAL VS. CONTROL -'2. YR. POSTTEST 
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were no significant differences between the control and experimental 
groups in mechanical reasoning abilities at the end of the two-year 
program. 

The conclusion was made that both types of vocational education 
(cluster and traditional) made an insignificant contribution to the 
development of the abilities required to solve problems of applied 
science as measured by the mechanical reasoning test. 

Occupational Information 

The evaluation of the cluster program included a consideration 
of the students* knowledge of related information and job expectations 
other than the technical skills and knowledges to do a job. All 
occupations related to the cluster program required the worker to 
cope with problems of human relations, status, security, advancement, 
remuneration, change of duties, change of equipment, and sometimes, 
geographic displacement. In order to obtain an estimate of the students* 
knowledge and attitude about these factors, a questionnaire was devised 
and administered as a pre and posttest measure. The questionnaire was 
also designed to elicit the students* opinion concerning factors dealing 
with the preparational mode best suited for job entry, characteristics 
of occupations throughout the country, and occupational choices of the 
students. 

The data derived was summarized into three composite tables, 

XI , XII , and XIII, each of which was based on one of the above 
categories of students* reactions. Data for these tables were derived 
from the Supplementary Questionnaire (See Appendix B, Final Report, 

Phase III) in which the students selected, in rank order, the three 
modes of preparation they felt were Important for entry into their 
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selected occupation. This questionnaire was administered on three 
different occasions. The first administration was prior to treatment, 
the second was upon completion of the first year of treatment and the 
third administration was upon completion of the second and final year 
of the cluster program treatment. 

As a preference, the completion of high school was by far the 
choice of the majority of students. While it was a large percentage, 
it was also evident that a fair percentage of subjects would not 
prefer to complete high school. Data indicated that between 25 and 
40 percent of the students were dissatisfied with the total school 
program, but not that they would drop out of high school. 

On-the-job training as a mode of occupational preparation 
appeared with considerable strength as the second and third most 
frequent choice. Twenty-eight percent elected on-the-job training 
on the pre-measure as a second choice, 30 percent as a second choice 
at the end of the first year, 45 percent as a second choice at the end 
of the second year. Twenty-three percent of the students selected 
on-the-job training as a third choice on the pre-measure, 21 percent 
at the end of the first year, and 22 percent as a third choice at the 
end of the second year. See Table XII . The increase in percentage 
on the first and second year measures were attributed to the orientation 
of the students to the concepts of: entry level skills, the complexity 
and diversity of modem industries, and the necessity for on-the-job 
training. 

The apprenticeship program was not selected by any student as 
a first choice on the pre-measure. It was, however, selected as a 
first choice by 7 percent of the students on the first year measure, 
and as a second choice by 23 percent, 15 percent, and 8 percent on 
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PREPARATIONS MODES IDENTIFIED AS MOST IMPORTANT FOR 
OCCUPATIONAL ENTRY BY CLUSTER CONCEPT STUDENTS 
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the pre, first year, and second year measures, respectively. A 
possible reason for this decrease was that many of the students were 
from rural areas. By virtue of the occupational information from 
the teachers, the students realized the lack of local opportunities 
for apprenticeships. It was also suggested that the students realized, 
after interviewing with possible employers, that entry skills were of 
high importance and that additional training would necessarily follow 
after employment. 

The slight decrease in the percentage of students electing the 
completion of high school as essential for job success was observed 
after the first year. After the second year the data indicated a 
considerable increase. This was partially explained by the slight 
shift of preference to other modes of occupational preparation. It 
was inferred that this shift resulted from the increase in student 
awareness of the concept that in addition to a high school education, 
some specialized training is needed to assure occupational success. 

This awareness was further evidenced by the number of students who 
considered on-the-job training or attending a technical institute 
as important factors for future occupational success. 

Student occupational choices have been investigated by obtaining 
data from the same questionnaire. The data is summarized in Table XIII 
on the basis of pre, first year, and second year measures and first, 
second, and third choice. 

The preference for carpentry within the construction cluster 
is clearly evident. Several reasons were advanced to explain this 
observation. 

Carpentry tends to have an appeal due to the general familiarity 
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STUDENT OCCUPATIONAL CHOICES BY CLUSTER 
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Table XIII, continued 
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which most people have with it and also because of the prestige which 
is accorded to the trade (in some social structures) in relation to 
the four other occupations . In addition, people have more contact 
with carpenters in day to day life than with other tradesmen and the 
occupation has a "clean" connotation when compared to many others. 

At this time, there was a noticeable demand for ~arpenters; employment 
opportunities were excellent. In addition, recent news of an increased 
hourly wage paid to carpenters of nearly $8.00 undoubtedly contributes 
to its appeal for the high school student. 

The plumbing occupation, to take a direct opposite, was 
preferred least by the students and all the positive features of 
carpentry could be turned around and applied negatively towards 
plumbing, with the obvious exception of hourly wages. 

Most of the plumber's work is not visible to the casual 
observer nor does it have the social status attached to carpentry. 

There is much less chance of having a plumber as an acquaintance 
and many people attach the stigma of uncleanliness to the work 
plumbers do. Two slight changes in second occupational preference 
were revealed by a decrease in masonry as a first choice and an 
increase in electrical work as a second choice. 

The results of student occupational choices in the construction 
cluster reveal few real changes in the preferences among the three 
measures. Hie results generally tended to indicate a rather static 
preference for some occupations in comparison to others. This 
observation suggests that more occupational insight and an appreciation 
for diverse occupations needs to be pedgogically fostered if it is to 
be developed. 
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Fewer observations were possible regarding the metal forming and 
fabrication cluster although choices again appear to have been made on 
the basis of limited general knowledge about the occupations. For 
instance, a noticeable preference was expressed for machinist and 
welding occupations as opposed to assembly and sheet metal with which 
high school youths would be less familiar. This assembly-sheet metal 
phenomenon reversed itself in the second year measure. 

The most frequently selected occupations in the electro-mechanical 
cluster were those about which students were most familiar, such as air 
conditioning, and radio and television servicing. The occupations of 
business machine servicemen and appliance repair did not attract as 
many students as expected. This result again points out the need for 
additional and more effective occupational information teaching in the 
program. 

In summary, the data from the questionnaire were found to be 
perplexing with only a modest reflection of the educational experiences 
dealing with occupational information. The data would support the 
developmental concept of vocational behavior. The unclear pattern and 
unequal distribution of choices indicate that deliberate effort must 
be made by the teachers to study ca: :r development patterns and how 
this relates to occupational information. This must be made a realistic 
integral part of the course and not a fill-in activity. 

The data and information obtained from the supplementary 
questionnaire (See Appendix B of Final Report, Phase III) concerning 
occupational characteristics were divided into six specific categories. 
These categories were obtained by grouping related items of the 
questionnaire, summarized in Table XIV and discussed below. 
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STUDENT RESPONSES TO SPECIFIED OCCUPATIONAL CHARACTERISTICS 
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Geographical Mobility 



Items 1, 2, and 6 (See questionnaire. Final Report, phase III 
or Table XIV) related to the area of geographic mobility and provided 
data which indicated that students 1 attitudes did change somewhat 
in the course of the two-year program. However, there was a noticeable 
change in their preference for employment within the immediate vicinity 
of their home. The pre-test showed a high preference for remaining 
near their home, the first year measure showed a decrease and the 
second year revealed a definite increase in their desire to remain 
near home. The social determinants for this behavior were not 
investigated. It is interesting to note that they have this desire 
even though they believe the jobs are available throughout the country. 
This does parallel, however, with their response to item 8 which 
indicated that they have placed intrinsic valuer ahead of money. Since 
most students came from neither deprived nor high income backgrounds, 
it may be said that there is a tendency for boys to regard intrinsic 
rewards as important. This dimension should be studied as a 
determinant in relationship in relationship to extrinsic values. 

Nature of Work 

Item 17 yielded data indicating some change of attitude among 
students regarding occupational technology. Almost all of the students 
felt, on the pre-measure, that technological advances would have an 
effect on the occupation of their choice, and indicated their willingness 
to accept and keep up with the changing technology. It was clear that 
students favored advances in technology. 
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Vertical Mobility 



Items 3, 5, 13, and 15 provided evidence that all students 
tended to realize that experience and success in an occupation under 
the right conditions may lead to advancement and perhaps new 
employment and promotions within a company. 

Students* attitudes toward vertical mobility within selected 
occupations revealed that many of the students expected to change 
jobs within a company or to another company rather than remain at 
one for an extended period of time. This can be interpreted to mean 
that students are considering long-range plans. Tnese attitudes 
remained relatively stable throughout the two years. 

Change of Interest 

Items 9 and 14 were related to the students* understanding 
and anticipation of his own changes of interest and motivations 
relating to occupational choice. Most students realized that 
technological changes will result in the development of new tools 
and equipment which they will have to use to perform in their selected 
occupations. They also realized that their interest in other occupations, 
plus instruction in these areas would enable them to leave one specialized 
vocation and seek employment in a related occupation, and that this was 
an expected process of career development. The students remained 
virtually unchanged in these attitudes throughout the program. 

Personal Satisfaction 

Items 7, 8, and 12 were related to factors dealing with money, 
interest or status in relation to selected occupations. Most students 
indicated their interest in well paying jobs on the pre-measure, and 
the expectations of increased earnings with experience. Most students 
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also selected occupations which were socially acceptable and carried 
an average amount of status. In the second year measure the most 
noticeable change was in the students* attitude toward the interest- 
money relationship. The increase was toward interest and satisfaction 
by the performance of certain tasks. 

Realistic Preparation 

Items 4, 10, 11 and 16 provided data which indicated that most 
students appreciated the need for entry level training which would 
enable them to enter different occupations as opposed to specialized 
training in a specific trade. Students also indicated that the ability 
to get along with people on the job and other social adjustments are 
more important than knowing every detail of the job. 

The response of the students, while in school, tended to be, 
in a measure, artificial. It is quite possible that motivation forces 
of various types have yet not reached the conscious awareness of the 
subjects. It is quite possible that the questions asked were still 
highly hypothetical and that if they were to enter a job not high in 
their present preference, that psychological job satisfaction would 
emerge as their needs for financial independence would be met. Thus, 
they might realize that their alternate choice of a job can be to some 
measure satisfying. A follow-up study has been proposed and it is 
expected that information on this problem can be obtained. 

Affective Behaviors 

The point of view taken in this study was that no single source 
of information would provide an adequate basis for making comprehensive 
decisions about the effectiveness of and suggestions for improving the 
cluster program. Since the program is vocational in nature, it was 
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decided that occupational interests of the subjects must be investigated. 
Study of deeper determinants such as job perception, maturity, perceived 
needs and self constructs were excluded. 

To investigate the occupational interests and what changes of 
interests occur, if any, the Minnesota Vocational Interest Inventory^ 
was administered at the beginning and at the end of the school year to 
all subjects included in this study. After a study of the various 
available instruments, it was decided that the MVII was applicable 
to this study because to some degree it evaluated interests of 
semi-skilled and skilled occupations. 

The subjects included in this research ranged in ages from 
fifteen to nineteen. According to the suggestions of the author 
of the MVII, all results derived should be viewed with judgment 
and some reservation since it was found that student interests change 
to some extent at this age and do not stabilize in many cases until 
the age of twenty-five. However, the author also stated that a greater 
degree of stability was found among individuals of the skilled and 
semi-skilled occupations than in individuals of the professions. From 
the data gathered it became evident that students of diis study did 
change their attitudes towards selected occupations. There were no 
overall clear patterns or directions of changes in interests. In some, 
the change was clearly in the direction of the courses in which they 
were enrolled, whereas, in others, the inverse was observed. This 
effect was observed after the second year measure, as well. Hie 

^David P. Campbell, op. cit. 
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subjects of School A, a construction cluster, generated a total sum 
change score of 8.4 points in the direction of those occupations related 
to the cluster concept on the first year measure, and 32.3 negative 
movement at the end of the second year; whereas, the derived overall 
change score made by School H, also of the construction cluster, was 
16.7 points in a negative direction from the cluster program on the 
first year measure and positive movement of 11.5 on the second year 
measure. A more deliberate study investigating the determinants of 
these variances should be conducted. For the purposes of meeting job 
perception and self constructs of students, the data suggested more 
attention should be given to guidance and occupational information. 

Data derived from students of the traditional vocational 
education program provided evidence to indicate that the changes 
that have taken place were similar after the one year measure. This 
can be observed by studying the data derived from the control groups 
of School M and D. Second year data were not available for the 
subjects of the traditional vocational education program. 

Traditional programs required a decision on the part of the 
students to study a specific occupation in a unit shop. The data 
gathered after one year of exposure indicated that these students 
were characterized as being ambivalent in their occupational preferences. 
Accordingly, as evidenced by the data collected, the expectation of 
requiring a student to make a commitment to an occupation at this 
stage of his development is questionable. 

The fluctuation of student interests are represented in Table XV. 
The differences in quantitative values could be attributed to chance 
and/or error of the instrument. However, the data indicated that 
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student interests did change within an interval of time of one academic 
year. Findings such as this lend support to the concept of clustering 
occupations into which students can achieve entry level skills over a 

shorter period of time rather than in-depth programs cf long intervals 
of time. The cluster programs encourage flexibility by providing more 
degrees of freedom for the natural changes of interests of youth, 
whereas, the traditional programs, and yet unidentified socio- 
psychological variables, restrict or confine student interests towards 
a goal set in the early years of high school. Information with emphasis 
on individual variability and dynamisms of vocational choice, and 
sociological study of group variability provided to students in some 
phase of their high school education would be in order. 



TABLE XV 






i 



RESULTS OF SELECTED EMPIRICAL AND HOMOGENEOUS SCALES 
FROM THF MINNESOTA VOCATIONAL INTEREST INVENTORY 

School A Construction Cluster 





Significant 

Result* 


Pre 

Average 

Score 


1st Year 
Average 
Score 


2nd Year 
Average 
Score 


Carpenter 


41+ 


40.7 


40.2 


36.7 


Painter 


39+ 


35.1 


37.5 


35.0 


Plasterer 


37+ 


31.1 


31.6 


30.4 


Plumber 


39+ 


33.7 


36.9 


27.2 


Electrician 


33+ 


33.1 


31.8 


22.5 


Mechanical 




58.0 


56.2 


51.1 


Carpentry 




44.1 


50.4 


50.4 





School 


C Construction 


Cluster 








Pre 


1st Year 


2nd Year 




Significant 


Average 


Average 


Average 




Result* 


Score 


Score 


Score 


Carpenter 


41+ 


41.5 


32.9 


38.7 


Painter 


59+ 


30.1 


29.8 


36.2 


Plasterer 


37 «■ 


31.4 


36.0 


32.0 


Plumber 


39+ 


26.1 


24.9 


21.6 


Electrician 


33+ 


18.8 


16.0 


22.5 


Mechanical 




47.5 


45.3 


50.8 


Carpentry 




52.8 


49.5 


47.0 



*The student has interests similar to those people working in 
the occupation if his socre is higher than this value. 



**A score of 25 or less indicates student has few interests 
similar to those in the occupation. 
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Table XV, continued 



School D Construction Cluster 





Significant 

Results* 


Pre 

Average 

Score 


1st Year 
Average 
Score 


2nd Year 
Average 
Score 


Carpenter 


41+ 


32.0 


31.4 


32.8 


Painter 


39+ 


30.4 


29.5 


35.5 


Plasterer 


37+ 


32.3 


33.3 


29.0 


Plumber 


39+ 


28.7 


28.8 


14.5 


Electrician 


33+ 


19.0 


19.6 


17.2 


Mechanical 




42.1 


40.2 


37.8 


Carpentry 




55.1 


31.4 


45.8 





Sdiool H Construction 


Cluster 






Significant 

Results* 


Pre 

Average 

Score 


1st Year 
Average 
Score 


2nd Year 
Average 
Score 


Carpenter 


41+ 


45.8 


38.1 


32.8 


Painter 


39+ 


37.5 


38.4 


37.6 


Plasterer 


37+ 


33.1 


32.2 


32.4 


Plumber 


39+ 


28.7 


25.6 


25.6 


Electrician 


33+ 


22.7 


18.7 


21.6 


Mechanical 




47.8 


48.6 


44.7 


Carpentry 




55.1 


51.7 


49.0 



♦The student has interests similar to those people working 
in the occupation if his score is higher than this value. 

**A score of 25 or less indicates sutdent has few 
interests similar to those in the occupation. 
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